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The institutionalization and pace of fertility  
in American stepfamilies 
Jui-Chung Allen Li 
1 
Abstract 
This paper compares nonparametric fertility rates for American women in stepfamilies 
and intact families using data from the June 1995 Current Population Survey.  Results 
show that childbearing behaviors in stepfamilies resemble those in intact families.   
Regardless of stepfamily status, timings and levels of fertility for second and third 
marital births are identical for all women at the same lifetime parity.  Fertility patterns 
are also similar for all first marital births, with the exception of a constant three-year 
difference in the pace of fertility and a “fertility penalty” for stepfamily women.  These 
findings are consistent with (1) the institutionalization hypothesis of stepfamily 
processes; (2) the hypothesis that lifetime parity is the primary determinant of female 
fertility; and (3) a speculation that women in stepfamilies attempt to catch up on lost 
fertility outside of marriage.  These findings also imply that increasing prevalence of 
stepfamilies will not lead to increased completed fertility. 
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1. Introduction 
Social changes in recent decades have profoundly altered the family as a reproductive 
institution (Ryder 1997).  In the United States, the trend shifted from a majority of 
women born in the early twentieth century giving birth only within intact first marriages 
to increasing proportions of women in subsequent cohorts having diverse family 
trajectories involving divorce, remarriage, or nonmarital childbearing (Casper and 
Bianchi 2002; Wu and Li 2005).  Stepfamilies have become increasingly a common 
context in which childbearing takes place due to the rising trends of marital disruption 
and out-of-wedlock births (Bumpass 1984a).  Following Bumpass’s (1990) argument 
that demographic theories of fertility are “intrinsically about changes in the family as an 
institution” because childbearing “cannot be isolated from the institutional context in 
which it is embedded” (p. 483), the present study seeks to expand fertility research to 
incorporate the sociology of stepfamily, and to examine how childbearing behaviors in 
stepfamilies compare to childbearing behaviors in intact families. 
A burgeoning body of fertility research has adopted stepfamily designs (e.g., 
Buber and Prskawetz 2000; Griffith, Koo, and Suchindran 1985; Henz 2002; Thomson 
1997, 2004; Thomson and Li 2002; Thomson et al. 2002; Vikat, Thomson, and Hoem 
1999; Vikat, Thomson, and Prskawetz 2004).  These studies focus on identifying the 
effects of the subjective values of children on fertility.  The stepfamily design provides 
the needed variation to identify the value of a child in demonstrating a couple’s 
commitment to a new cohabitation or marriage and the value of a child in conferring 
parental status.  By contrast, there is no way to discern such values under the intact 
family design in which a first child in a cohabitation or marriage is also the first 
experience of becoming a parent for both partners.  This line of research thus relies on 
the fertility variations by stepfamily types to address a fundamental question in 
demography: “what motivates an individual or couple to have children?”  Despite its 
obvious importance, this question differs substantially from the focus of the more 
traditional demographic studies that document the differentials of fertility between 
intact families and stepfamilies. 
This study addresses the traditional literature of stepfamily fertility by asking how 
childbearing behaviors in stepfamilies compare to intact families.  Substantively, it adds 
sociological insights of stepfamily processes to the demography of fertility while 
expanding the sociological literature on stepfamily processes to include a demographic 
behavior of childbearing.  Methodologically, this study documents new findings based 
on a “pace” approach to studying fertility differentials while reinforcing the importance 
of parity in fertility research.  The focus of this paper is exclusively on the marital 
fertility of American women, which is realized by applying a purely descriptive method 
to a highly stylized conception of stepfamily. Demographic Research: Volume 14, Article 12 
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2. Background 
2.1 Fertility differentials by marital status 
The traditional demographic approach to stepfamily fertility emphasizes the association 
between marital status and fertility.  In hypothesizing that marital disruption reduces 
fertility by depriving a woman of exposure to the socially sanctioned, high-fertility 
institution of marriage, remarriage is seen to restore the woman’s reduced fertility by 
reinstating her married status.  Empirical research has found that fertility is lower for 
women who have experienced a marital disruption (Cohen and Sweet 1974; Downing 
and Yaukey 1979; Lauriat 1969; Thornton 1978).  The effect of remarriage on fertility 
is small but positive in narrowing the fertility differential between the divorced and the 
continuously married.  For women with multiple remarriages, the small narrowing 
effect in each remarriage might cumulate across time so that they often end up with 
slightly higher completed fertility (Chen et al. 1974; Clarke et al. 1993; Cohen and 
Sweet 1974; Downing and Yaukey 1979; Ebanks et al. 1974; Thornton 1978). 
2  
Furthermore, two of the pioneer studies in this tradition connect the sociology of family 
processes with the demography of stepfamily fertility.  Cohen and Sweet (1974) 
speculate marital discord might help explain the fertility differential between the 
divorced and continuously married.  Thornton (1978) finds that fertility declined even 
in the two years before marital separation, which is consistent with Cohen and Sweet’s 
speculation on the negative effect of marital discord on childbearing. 
 
 
2.2 Stepfamily processes 
In his seminal work, Cherlin (1978) argues that stepfamilies suffer from a lack of social 
norms and well-defined social roles.  Members of a stepfamily need to invent their own 
ways of social interaction, to redefine the family roles that are otherwise well 
established in the intact family, and to cope with potentially higher levels of economic 
and emotional strains.  The “incomplete institutionalization” of stepfamilies manifests 
itself in their higher divorce rates compared with first marriages (e.g., McCarthy 1978), 
with the differential in divorce attributable to the presence of stepchildren (White and 
Booth 1985).  Other scholars dispute the extent to which the selection effects hamper 
the  “incomplete institutionalization” effects: stepfamilies may consist of a group of 
individuals who are, for instance, less religious, less inclined to stay in an unhappy 
                                                        
2  The published literature is largely descriptive, and the association is not necessarily causal.  It is possible that those women who intend to have 
more children marry multiple times to achieve their ideal family size if they are not lucky enough to have achieved it in a first, successful 
marriage.  It is also possible that other factors, such as early age at first marriage or first childbearing, lead to higher probabilities of divorce and 
multiple remarriages as well as higher completed fertility. Li: The institutionalization and pace of fertility in American stepfamilies 
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marriage, and more likely to marry the first time at younger ages (Booth and Edwards 
1992; Castro Martin and Bumpass 1989; Furstenberg and Spanier 1984).  Differences 
between stepfamilies and intact families, thus, may not indicate substantively 
meaningful differences in family processes yet reflect these selective characteristics.  
Furthermore, comparisons between stepfamilies and intact families often rely on cross-
sectional data.  But because stepfamilies are more likely to be observed at shorter 
durations than the intact families in a cross-sectional design, the differences between 
the two family types may be overstated in such studies. 
Recent longitudinal studies have reported substantial similarities between intact 
families and stepfamilies, thereby supporting an alternative, “successfully-
institutionalized-stepfamily” hypothesis (see Coleman et al. 2000 for a review).   
Stepfamilies do not suffer higher frequencies of marital conflict than intact families 
(MacDonald and DeMaris 1995); to the contrary, the differences in marital satisfaction 
between stepfamilies and intact families are found to be small and of little practical 
significance (Vemer et al. 1989).  Patterns of family functioning in stepfamilies 
resemble those in intact families (Bogenscheider 1997; Peek et al. 1988; Waldren et al. 
1990), especially at longer durations (O’Connor, Hetherington, and Reiss 1998; 
Vuchinich et al. 1991; Vuchinich et al. 1993).  Clinicians observe that many 
stepfamilies gradually consolidate and stabilize (Papernow 1984, 1993), with the birth 
of a mutual child affording the much desired opportunity to hold families together 
(Bernstein 1989).  As Coleman and colleagues (2000) cogently argue, “Even for those 
eventually disrupted remarriages, it is difficult to believe that they have made so many 
efforts to form a new family and never struggled to ‘institutionalize’ it and worked hard 
to  ‘make it work’” (p. 1289).  Efforts to adjudicate between the “incomplete 
institutionalization” and the “institutionalization” hypotheses are still inconclusive, but 
more and more studies rely on longitudinal data rather than a cross-sectional 
comparison to examine this question.  No study has compared childbearing behaviors as 
an indicator of family processes. 
 
 
2.3 Birth order and stepfamily fertility 
Comparisons of fertility levels in stepfamilies and intact families find that the presence 
of stepchildren decreases fertility in marriages and cohabitations (Bumpass 1984a; 
Lillard and Waite 1993; Loomis and Landale 1994; Stewart 2002; Toulemon 1997; 
Wineberg 1990, 1992; but see Griffith et al. 1985).  These studies generally document 
an inverse gradation between the number of stepchildren and fertility levels, 
highlighting the importance of studying childbearing patterns by birth order. Demographic Research: Volume 14, Article 12 
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Following the emphasis on birth order, this present paper identifies time 
dependences of parity-specific fertility rates, with a focus on two intertwined birth 
orders for the woman giving a birth: marital parity (
m P ) and lifetime parity (
l P ).  
Configurations of the two parities define a woman’s stepfamily status when she bears a 
child.  Because a stepfamily is defined by the presence of stepchildren, when a woman 
bears a child in a stepfamily, her lifetime parity is greater than her marital parity 
(
m l P P > ).  But when a woman bears a child in an intact family, her two parities for 
this particular child are the same (
m l P P = ).  Consider, for example, a woman whose 
first (lifetime) birth occurs unmarried at age twenty-one.  After becoming married at 
age twenty-five, she gives her second (lifetime) birth in the marriage two years later.  
When she has another child, this child will be her third lifetime birth ( 3 =
l P ) and the 
second birth in the same marriage ( 2 =
m P ).  The last child is considered born into a 
stepfamily (
m l P P > ) under the definition of this paper. 
 
 
2.4 Modeling the “catch up” effect of fertility 
Previous research also finds that younger children are more likely than their older 
counterparts to obtain a half sibling when their parents remarry (Buber and Prskawetz 
2000; Bumpass 1984a; Griffith et al. 1985; Loomis and Landale 1994; Wineberg 1990, 
1992).    This implies that a large proportion of stepfamilies acquire a mutual child soon 
after remarriage, suggesting that there is motivation for women in stepfamilies to “catch 
up” on their lost reproductive time outside of marriage by having another child sooner 
in the new marriage. 
Nevertheless, there exists no consensus over how to model the fertility “catch-up” 
phenomenon.  Most studies have adopted a “relative-risks” approach to modeling 
fertility rates, specifying a proportional hazard model as follows: 
 
 ......) exp( ) ( ) ( 2 2 1 1 + + ⋅ = x b x b t q t r       ( 3 ) ,  
 
or, equivalently, taking natural logarithm of both sides: 
 
 ...... ) ( log ) ( log 2 2 1 1 + + + = x b x b t q t r     ( 3 a ) ,  
 
where q(t) is the so-called “baseline hazard.”  Under this “relative-risks” specification, 
the coefficient b of a covariate x shifts the baseline hazard q(t) vertically upward or 
downward.  Figure 1 illustrates the “relative-risks” specification: the solid line describes Li: The institutionalization and pace of fertility in American stepfamilies 
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the fertility rates  ) ( 1 t r  to the time dimension of t for a group of women having another 
child, the dashed line describes  ) ( 2 t r  for another group, and the dotted line describes 
) ( 3 t r  for a third group—all on the scale of logged monthly rates.  The relationship 
between the three lines imposed by the “relative-risks” specification can thus be 
specified as: 
 
  2 3 1 2 1 ) ( log ) ( log ) ( log c t r c t r t r + = + =      (4), 
 
where  1 c  and  2 c  are constants, representing the fertility differentials on the logged 
scale.  Equation 4 is a special case of the expression in Equations 3 and 3a.  The 
“relative-risks” specification implies that fertility rates are always higher for one group 
than for the other group at any given time.  In other words, time dependence is 
uninformative and irrelevant in comparing fertility rates.  This approach thus imposes 
the constraints that fertility differentials reflect time-invariant behavioral mechanisms 
and relatively static family differences. 
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Figure 1: The Concept of Relative Risks, Vertical Differences
 
 
Note: The vertical differences between the groups are 1 on the logged scale. Formally, this can be written as, 
2 ) ( log 1 ) ( log ) ( log 3 2 1 + = + = t r t r t r , where group 1 is indicated by the dotted line on the top, group 2 by the dashed line 
in the middle, and group 3 by the solid line at the bottom. Demographic Research: Volume 14, Article 12 
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Figure 2: The Concept of Pace, Horizontal Shifts
 
 
Note: The horizontal difference between groups is consistently 12 months.  Formally, this can be written as 
) 24 ( log ) 12 ( log ) ( log 3 2 1 − = − = t r t r t r , where group 1 is indicated by the solid line on the left, group 2 by the dashed 
line in the middle, and group 3 by the dotted line on the right. 
 
In this paper, I adopt an alternative approach that models the “pace” of fertility.  
Unlike the “relative-risks” approach, which only shifts a hazard curve vertically, the 
“pace” approach represents a different conceptualization of fertility differentials by 
sliding a hazard curve horizontally to the right or to the left (see Coale and McNeil 
1972, for the classic predecessor in demography; and Wu 2003, for a concise 
illustration of the concept).  Figure 2 illustrates the “pace” specification, and the 
corresponding relationships between the solid line,  ) ( ' 1 t r , dashed line,  ) ( ' 2 t r , and dotted 
line, ) ( ' 3 t r , can be written as: 
 
 ) ' ( ' log ) ' ( ' log ) ( ' log 2 3 1 2 1 c t r c t r t r + = + =      (5). 
 
When fertility rates follow a unimodal time-dependence (which is typically the 
case, as many prior studies have documented), the “pace” approach implies crossovers 
between groups, as in Figure 2.  The higher fertility group in the early stage (i.e., before 
the crossing) becomes the lower fertility group at longer durations (i.e., after the Li: The institutionalization and pace of fertility in American stepfamilies 
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crossing).  Under this approach, fertility differentials reflect behavioral mechanisms and 
family processes that are time contingent. 
3  
Not only do these two approaches reflect distinct behavioral mechanisms and 
family processes, they also differ in their implications for population dynamics through 
completed cohort fertility.  The “relative-risks” approach of Figure 1 implies that 
unequal proportions of women represented by the three lines will eventually give birth 
to another child, whereas the “pace” approach in Figure 2 implies that equal proportions 
of women will give birth to another child—with only the “equilibrium proportions” 
reached at different durations.  This statement can be confirmed either intuitively by 
comparing the areas under the three lines in Figure 1 and Figure 2, or formally via 










⋅ − − = ∫
∞
0
) ( exp 1 ) Pr( dt t r birth       ( 6 ) .  
 
The proportion of women ever having another birth,  ) Pr(birth , at a given birth 
order comprises the familiar concept of parity progression ratio in demography, thereby 
directly translating into the completed cohort fertility, a key element of cohort size 
(Ryder 1986).  Substantively, this means that a sheer change in “pace” will not affect 
the completed cohort fertility and there will be no change in the population size of a 
cohort.  However, an increase in “relative-risks” will increase the completed cohort 
fertility, and in turn increase population size.  The discussion in this section suggests 
that the results presented in this paper may potentially help us speculate on how 
changing prevalence of stepfamilies may affect the future size of the U.S. population 




                                                        
3 The contrast between the two approaches is indeed more conceptual than statistical because one can always specify a model using the “relative-
risks” approach and interact any covariate with the duration variable to statistically identify the similar fertility patterns as in a specification using 
the “pace” approach (see, e.g., Buber and Prskawetz 2000; Henz 2002).  However, interpretations of the same fertility pattern identified through 
the two approaches will be different. Demographic Research: Volume 14, Article 12 
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3. Method 
3.1 Data and variables 
Data come from the June Supplement of the 1995 Current Population Survey (CPS), 
which consists of a large nationally representative sample of households residing in the 
continental United States.  The June 1995 CPS collected retrospective event history 
data concerning the first four and the most recent births and the first three and the most 
recent marriages for women between ages 15 and 65.  The quality of these data is 
generally high (Bumpass 1983; Wu, Martin, and Long 2003), though there are 
relatively high inconsistencies in event histories for higher-order marriages and higher-
order births.  Women who have had more than two marriages and more than four births 
may have preferences for large family size or lack the intention or ability to maintain a 
marital relationship, a potential source of unobserved heterogeneity that can bias the 
results.  Women with more than two marriages and more than four births are thus 
excluded from the analytic sample to avoid biases due to data quality and unobserved 
heterogeneity—which require additional statistical and behavioral assumptions.   
Furthermore, the CPS did not collect any information on cohabiting unions and the 
fertility history of male partners. 
The dependent variable is parity-specific fertility rate.  The female parity-
configuration definition of stepfamily (see section 2.3) requires two independent 
variables: the number of children a woman has had in her lifetime (i.e., lifetime birth 
order or lifetime parity), and the number of children a woman has had in her current 
marriage (i.e., marital birth order or marital parity).  The parity-specific fertility rates at 
time t can be formally defined as: 
 
∆






t T t T t
t r       (7). 
 
Note that t can be a woman’s age, marriage duration, and the time since her last 
birth (i.e., birth interval).  The complete set of results on all three potential t dimensions 
is reported in Li (2003), and in the present paper I discuss selective results for all first 
marital births on marriage duration and for all second and higher order marital births on 
birth interval.  A woman is coded as being at risk of having a first marital birth since 
she entered a marriage, and at risk of having a second (third, or fourth) marital birth 
since she had her first (second, or third) child in the marriage.  A reported live birth is 
coded as an event, and a marital separation, divorce, or survey interview prior to a 
potential event is coded as censoring.  Time is measured in months. 
 Li: The institutionalization and pace of fertility in American stepfamilies 
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3.2 Childbearing patterns: smoothed nonparametric fertility rates 
The present analysis uses a nonparametric smoother of hazard rates developed by Wu 
(1989) to describe women’s childbearing patterns by both the number of children a 
woman has had in the current marriage and the number of children a woman has had in 
her lifetime.  The reason I compare the childbearing patterns using fertility rates rather 
than the proportions of women having another child is that the time-dependent patterns 
of fertility rates preserve the richest amount of information, thereby allowing the 
analyst to infer the underlying behavioral mechanisms and family processes at work 
(Cox and Oakes 1984:16). 
Wu’s (1989) method begins with a nonparametric hazard estimator, assuming a 
constant rate for t in the small interval,  ) , [ 1 j j t t − , based on the following joint likelihood 
function for events and censored cases (Cox and Oakes 1984): 
 




















− = = − 1            , 1 log
) (
























− = = − 1            , 1 log
) (
ˆ ) ( ˆ λ ,   (8a), 
 
where  j N ,  j C ,  j R  denote, respectively, the number of individuals who experience the 
event, who are censored, and who are at risk of an event in the interval  ) , [ 1 j j t t − .  This 
nonparametric estimator is a more general form of the standard life-table estimator in 
demography in that the life-table estimator is an approximation to this estimator 
(Equations 8 and 8a) via a Taylor series. 
A potential limitation occurs when the nonparametric estimates are obtained by 
using Equations 8 and 8a, both of which typically contain a lot of noise, and thus it is 
desirable to use a smoother to eliminate noise and unravel the comprehensible time-
dependent patterns of the estimated hazard rates.  Following Wu (1989), I use 
Friedman’s (1984) variable-span running-line algorithm to the logarithm of the hazard 
estimator to obtain the smoothed estimates.  It is a relatively optimal smoother than the 
fixed-span smoothers commonly seen in statistical packages because it allows the 
“span” around the neighborhood of  j t  to be chosen adaptively according to local 
features of the data, thereby reducing biases caused by a non-constant curvature (a Demographic Research: Volume 14, Article 12 
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changing second derivative) or a changing variability of  j ρˆ  with t.  To increase 
reliability, each interval of  ) , [ 1 j j t t −  contains at least ten events ( 10 ≥ j N ).  For  j t  
running through the entire marriage durations and birth intervals where we have data 
while requiring each  j t  containing ten or more events, this method demands a 
tremendous amount of data.  This potential limitation is largely remedied by the large 
sample size of CPS, a major advantage over other data sets with marital and fertility 
history data.  This method imposes substantially weaker statistical and behavioral 
assumptions, compared to alternative modeling approaches, though it should be 
considered as an exploratory rather than a confirmatory analysis.  Thus, not only are the 
analyst’s theoretical preconceptions less likely to interfere with the results, the results 





4.1 Descriptive statistics: parity definition of stepfamily status 
Table 1 presents basic descriptive statistics of the analytic sample and illustrates how 
combinations of marital parity and lifetime parity define stepfamily status.  The first 
pair of columns in the first row indicates that 27,672 women were at risk of having a 
first lifetime child in their current marriage.  Such births were, by the parity-
configuration definition of stepfamily status in this paper, born to women in intact 
families because no children were born before their current marriage, whereby their 
lifetime parity equals their marital parity (
m l P P = ) when giving this birth.  By the end 
of the observation plan, 77% of these at-risk women had a live birth.  The pairs of 
numbers down the main diagonal and in bold face (indicating, respectively, the number 
of women at risk and the percentage of women having had a birth by the end of 
observation) refer to births to women in intact families.  For example, three quarters of 
the 21,005 women who were at risk reported having a second child in intact families 
when interviewed in 1995. 
 Li: The institutionalization and pace of fertility in American stepfamilies 
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Table 1:  Descriptive statistics by lifetime parity and marital parity:  
Number of women at risk of having an N
th birth, and percentage (in 
adjacent parentheses) of women at risk who had an N
th birth by the 
time of censoring (at marital disruption or survey interview) 
  Lifetime Parity (N-1  N) 
Marital Parity  
(N-1  N) 
0  1  1  2  2  3  3  4 
0  1  27,672 (77%)  4,377 (56%)  2,665  (31%)  1,209  (23%) 
1  2      21,005 (75%)  2,423 (44%)  804 (36%) 
2  3          15,669 (46%)  1,066 (36%) 
3  4             7,305  (42%) 
 
Source: June Supplement, U.S. Current Population Survey, 1995 
Note: Intact families (i.e., if marital parity = lifetime parity) are in bold face. 
 
Descriptive statistics for stepfamilies are off diagonal.  The second column of the 
first row indicates that there were 4,377 women at risk of having a second birth in their 
lifetime, but this child would be the first one in their current marriage.  Note that the 
lifetime parity of these women is greater than their marital parity (
m l P P > ) and thus 
they were in a stepfamily when giving the birth.   Similarly, the next column in the first 
row shows that, of the 2,655 women who had two children before their current marriage 
and were at risk of having their third lifetime birth and their first marital birth, 31% of 
them had done so. 
The rest of the Results section presents the main substantive findings of this paper.  
Figures 3 through 11 present the results of comparing childbearing behaviors between 
intact families and stepfamilies at different marital and lifetime parities, as described in 
Table 1.  The first three figures (Fig. 3-5) compare fertility rates among lifetime 
parities, holding marital parity constant.  The next three figures (Fig. 6-8) compare 
fertility rates among marital parities, holding lifetime parity constant.  The last three 
figures (Fig. 9-11) demonstrate the results using the “pace” approach. 
 
 
4.2 Social norms of childbearing 
Figure 3 shows the fertility rates on marital duration for all first marital births, including 
the first through fourth lifetime births (i.e., comparison across the first row in Table 1).  
The solid line indicating a woman’s first lifetime birth represents a birth into an intact 
family.  The next three lines represent the first mutual births into stepfamilies in which 
one to three (step-) children were born to the woman before her current marriage (i.e., 
second to fourth lifetime parity).  All lines in Figure 3 follow a similar unimodal shape 
with peaks occurring around one year after the commencement of the marriage.  The Demographic Research: Volume 14, Article 12 
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lines in Figure 4 and Figure 5 represent fertility rates along the duration since last birth, 
for second marital births and third marital births, with all solid lines indicating intact 
families and dashed/dotted lines indicating stepfamilies.  These lines follow the same 
unimodal shape, except that they peak later (at about one-and-a-half years for births in 
stepfamilies and about three years for intact families at all parities) than fertility rates 
for first marital births. 
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Figure 3: First Births in a Marriage by Lifetime Parity
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Figure 4: Second Births in a Marriage by Lifetime Parity
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Figure 5: Third Births in a Marriage by Lifetime Parity
 
 
The similarity in the qualitative shape of time dependence in fertility rates suggests 
that there may exist social norms for the timing of childbearing that are similar in both 
intact families and stepfamilies.  Women tend to conceive a child as soon as they enter 
a marriage, as shown in the rates of first marital births peaking around one year of 
marriage duration in Figure 3.  This result also shows how marriage is behaviorally 
“endogenous” to childbearing in that, first, the modal timing for a conception is close to 
the wedding (i.e., a honeymoon effect) and, second, the nonzero fertility rates within 
nine months of marriage are consistent with legitimizing intents of these women (i.e., 
shotgun marriages).  Figures 4 and 5 are consistent with social norms for child spacing, 
with the ideal interval of having an additional child at three years for women in intact 
families and one-and-a half for women in stepfamilies—sooner than women in intact 
families. 
Note also that the solid lines are always above the dashed/dotted lines in Figures 3 
through 5.  This indicates that the fertility rates for women in intact families are higher 
than the fertility rates for women in stepfamilies at any given marital parity.  This is not 
a surprising finding, considering that at the same marital parity women in intact families 
are, by the definition of stepfamily (
m l P P > ) in this paper, of lower lifetime parity 
than women in stepfamilies.  Reading across Figure 3 to Figure 5 confirms this 
observation and demonstrates a gradient of fertility level by a woman’s lifetime parity: 
in essence, the lower the lifetime parity, the higher the fertility rates.  Compare the 
fertility rates between two adjacent lifetime parities in each figure where the differential 
is the largest between having a second lifetime birth and having a third lifetime birth 
(see Figures 3 and 4).  This pattern is consistent with a “two-child norm” in that a large Demographic Research: Volume 14, Article 12 
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proportion of women stop childbearing once they have two children.  The results also 
show no difference between intact families and stepfamilies in the fertility level 
gradients, implying that the empirical regularities depend primarily on a woman’s 
lifetime parity, not on her marital parity or stepfamily status. 
 
 
4.3 Lifetime parity as fertility determinant and the “institutionalization 
hypothesis” 
Figures 6 through 8 rearrange these estimated fertility lines by holding lifetime parity 
constant.  Two empirical regularities emerge from the results in Figures 6 to 8.  First, in 
each of the three figures, there is a crossover between the fertility line for first marital 
birth (the long dashed line) and the other fertility lines for second and higher-order 
births (which is the main topic of Section 4.4).  Second, the fertility lines for the second 
and third marital births in Figure 7 cluster closely together, as do fertility lines for the 
second, third, and fourth marital births in Figure 8.  Such results show that once a first 
marital child is born, both level and timing of fertility rates for all subsequent births are 
the same at given lifetime parity.  Neither marital parity nor stepfamily status is 
relevant.  That the fertility rates for births of second and higher-order marital parities 
are indistinguishable at any given lifetime parity further supports the claim  that lifetime 
parity, rather than marital parity or stepfamily status, is a primary determinant of 
fertility for American women.  This finding also demonstrates the similarities in 
childbearing behaviors between women in intact families and stepfamilies.  It is, thus, 
consistent with the hypothesis that stepfamilies “successfully institutionalize” their 
childbearing behaviors, as do intact families, no later than when a first mutual child is 
born into the marriage. 
 Li: The institutionalization and pace of fertility in American stepfamilies 
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Figure 6: Second Lifetime Births by Marital Parity
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Figure 7: Third Lifetime Births by Marital Parity
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4.4 The “pace” of fertility and the “institutionalization hypothesis” 
The only fertility difference between intact families and stepfamilies in Figure 6 to 
Figure 8 is the crossover between first marital birth and all subsequent marital births.  
Fertility rates are higher for first marital births than the second- or higher-order marital 
births at the same lifetime parity at an earlier stage but lower at a later stage.  The 
crossover suggests that the uniqueness of childbearing behaviors for first marital births, 
compared to subsequent marital births, may lie in their “pace,” rather than their “level.”  
Following the “pace” approach (see Section 2.4.), I slide the fertility curve for the first 
marital birth in each figure horizontally until it is lined up with the cluster of fertility 
lines for second and higher-order marital births.  When the right tails of all fertility lines 
coincide almost perfectly, the shifted distance is a constant of 36 months for all lifetime 
parities.  Figures 9 through 11 display these results, with the dotted line in each figure 
representing a duplicate of the long-dashed line (for first marital births) shifted thirty-
six months to the right. 
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Figure 9:  Shift first marital birth by 36 months, second lifetime births  
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Figure 9: Shift 1st Marital Birth by 36 Months
 
 
Figure 10:  Shift first marital birth by 36 months, third lifetime births  
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Figure 10: Shift 1st Marital Birth by 36 Months
 Demographic Research: Volume 14, Article 12 
http://www.demographic-research.org 255 
Figure 11:  Shift first marital birth by 36 months, fourth lifetime births  
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Figure 11: Shift 1st Marital Birth by 36 Months
 
 
The identical right-tails of the fertility lines in Figures 9 through 11 suggest that 
the first marital births in stepfamilies have the same level and timing of fertility as the 
second and higher-order marital births in intact families or “institutionalized” 
stepfamilies at longer durations.  This also provides complementary evidence that 
stepfamily’s adjustment towards an institutionalized union is a continuous process since 
its formation (as couples gradually have a first marital child as indicated by the right-
tails), rather than a discrete process that begins only after the first marital child is born. 
 
 
4.5 Implications for completed cohort fertility 
As shown in Figures 9 through 11, the left shoulders of these lines do not fall together, 
with fertility levels of first marital births consistently lower than those of second and 
higher-order marital births.  The implication of this result is that, conditional on her 
lifetime parity when a woman enters a stepfamily, a smaller proportion of women in 
stepfamilies will eventually have a first marital birth compared to those women at the 
same lifetime parity in intact families or institutionalized stepfamilies—that is, after 
they have had a second or higher-order marital birth (see the discussion in Section 2.4).  
There is a “fertility penalty” for women who experience a non-traditional family 
trajectory involving stepfamily because these women are projected to have lower Li: The institutionalization and pace of fertility in American stepfamilies 
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completed cohort fertility due to the diminishing pattern at the early stage of fertility 
schedules for their first marital births.
4 The fertility penalty for stepfamily women is 
different from the fertility penalty of marital disruption because not all divorced women 
remarry, but it specifically addresses the question whether increasing prevalence of 
stepfamily will increase the population size through increasing completed fertility.  It is 
also important to qualify these results that the fertility penalty occurs only when women 
in stepfamilies have their first marital births.  While not all stepfamilies survive long 
enough to become institutionalized, it is difficult to discern whether this implies 
unobserved heterogeneity among stepfamilies or an “incomplete institutionalization” 
effect.  However, for stepfamilies that survive and move on to have their second and 
higher-order births in the marriage, the finding that levels and timings of fertility are 




4.6 Speculations on the constant thirty-six month “pace” difference 
The pace differences between the first marital births in stepfamilies and all other births 
amount to a constant of thirty-six months.  This finding presents an intriguing empirical 
regularity, for which this section offers two preliminary speculations of what it reveals.  
From the child’s perspective, the finding implies that when a stepchild (entering a new 
marriage with her/his mother) has a younger (half-) sibling, s/he will be thirty-six 
months older than if s/he were in an intact family.  From the mother’s perspective, the 
thirty-six month difference reflects a “catch-up” effect.  As illustrated in Figure 12, a 
woman’s normal life course of having another child in an intact family (top panel) is 
interrupted by separation, divorce, and remarriage when she takes a non-traditional 
trajectory for having a child in a stepfamily (bottom panel).  She may be motivated to 
compensate for her lost reproductive time in the process of marital disruption and 
reconstitution by having a child at a faster pace when she enters a stepfamily.  This 
motivation to “catch up” also appears in an earlier finding that the normative child 
spacing is about half the time in stepfamilies (one-and-a-half years) than it is in intact 
families (three years).  
                                                        
4 I thank Larry Bumpass for coining the term “fertility penalty.”  I thank Hsien-Hen Lu and Larry Bumpass for alluding to the implications of 
these findings for the population dynamics through completed fertility. Demographic Research: Volume 14, Article 12 
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Figure 12:  Decomposition of marital disruption and reconstitution in women’s 
life course of childbearing (top panel: uninterrupted childbearing for 
women in intact families; bottom panel: interrupted childbearing for 






Nonparametric fertility rates in both intact families and stepfamilies appear to be highly 
regular.  These regularities may imply normative beliefs regarding childbearing.  Peaks 
of fertility rates for first marital births at around one year since the commencement of 
the marriage imply that women marry to have a child (i.e., marriage is “endogenous” to 
childbearing).  The similar unimodal shape of fertility rates in all births reflects an ideal 
interval for child spacing.  These empirical regularities are foundations for modeling 
fertility rates using any parametric or semi-parametric models on which future research 
may potentially build.  The patterns also set the foundation for answering the main 
research question posed in this paper: How do childbearing behaviors compare between 
women in stepfamilies and in intact-families? 
Results reported in this study suggest that, starting from the later stage in the 
process of having a first marital birth and continuing to second and higher-order marital 
births, the level and timing of fertility are identical in intact families and stepfamilies at 
any given lifetime parity.  This finding supports the “institutionalization hypothesis” in 
childbearing behaviors, as the recent literature on stepfamily processes have 
documented in other behavioral domains (see Section 2.2 and Coleman et al. 2000).  
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fertility analysis, while suggesting lifetime parity, instead of marital parity or stepfamily 
status, is the primary determinant of fertility for American women. 
The only differences found in the childbearing behaviors between intact families 
and stepfamilies are the “fertility penalty” at an earlier stage of stepfamily and the 
thirty-six month difference in the pace of fertility, both of which are unique to first 
marital births in stepfamilies.  This “fertility penalty” finding complements the existing 
literature that shows remarried women have a lower completed fertility than the 
continuously married women (see the review in Section 2.1).  Such results suggest that 
this differential may be either due to lowered fertility or indirectly due to higher marital 
instability, though only when a first marital birth occurs in the early stage of a 
stepfamily.  This finding contradicts another sensible speculation that women bearing a 
first marital child in a stepfamily may have a higher completed fertility than the 
continuously married (through, e.g., conferring the subjective value of the couple’s 
commitment to the marriage), thereby a society may end up with a larger cohort size if 
the prevalence of stepfamilies increases at the population level. 
The constant thirty-six month “pace” difference in fertility at all lifetime parities is 
a unique discovery using the “pace” modeling approach.  We might make sense of this 
finding from the child’s perspective that the average age of obtaining a younger sibling 
is three years older for a stepchild than for a child in an intact family, and from the 
mother’s perspective that the lost reproductive time for a woman experiencing a marital 
disruption and reconstitution is approximately three years.  Both speculations 
corroborate empirical facts reported in the literature.  Bumpass (1984b) and Bumpass 
and Rindfuss (1979) estimated that, consistent with the child’s perspective, the median 
duration between parental separation and mother’s remarriage is about four years.   
Hetherington and Kelly (2002) reported that, consistent with the mother’s perspective, 
the respondents in their Virginia sample experienced roughly two years of 
psychological distress and economic difficulty after marital disruption before they were 
ready again to engage in an intimate relationship or to consider a new marriage.   
Nevertheless, these interpretations are oversimplified, and readers will note, from 
Figure 12, that the thirty-six month difference is indeed the convolution of waiting 
times in the additional transitions in the bottom panel, which requires estimates of all 
these transition rates and is thereby worthy of further investigation. 
There is no royal road to a unified theory of stepfamily fertility, but it helps if we 
can incorporate existing knowledge of family change into fertility research (Bumpass 
1990).  This paper contributes to the literature of stepfamily fertility by opening a 
conversation between the stepfamily research and fertility analysis.  It applies a 
demographic framework based on a woman’s lifetime and marital parities that captures 
the structural difference between intact families and stepfamilies and analyzes 
longitudinal data that depict the evolution of family processes.  The nonparametric Demographic Research: Volume 14, Article 12 
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estimates of fertility rates not only avoid misspecification biases in the parametric 
models but also look into temporal patterns of childbearing behaviors as the family 
evolves.  These results reveal empirical regularities that are informative of behavioral 
mechanisms and family processes, few of which can be readily derived from existing 
theories of stepfamilies or fertility alone. 
The focus in this paper on the time dependence of fertility rates also provides an 
alternative analytic approach based on the “pace” of fertility to the conventional 
approach, which tends to use one coefficient to summarize the fertility differential.  The 
“pace” approach, combined with the nonparametric procedure used in this paper, may 
have a greater potential for revealing complex motivational and behavioral 
mechanisms, despite the substantial appeal of a simple answer to whether an average 
woman in a stepfamily bears more children than her counterpart in an intact family.  
Relying on the strength of the “pace” approach, results reported in this paper unravel 
both the complexity and the regularity of childbearing behaviors at various stages (as 
indicated by the combinations of women’s parities) of intact families and stepfamilies. 
Nonetheless, the conventional approach allows the analyst to control for 
confounding factors and thus has the power to formally adjudicate causal hypotheses, 
whereas the alternative approach is restricted to descriptive and exploratory purposes.  
Interpretation of the results also demands caution so as to distinguish between 
“unobserved heterogeneity” and “state dependence” (Heckman 1991; Vaupel and 
Yashin 1985).  For example, the fertility penalty for first marital births in stepfamily 
may reflect either selective attrition of unstable marriages or difference in fertility 
behaviors.  The empirical results reported in this paper do not allow us to determine 
which hypothesis carries more weight.  
This paper has not addressed the full range of complexity among the stepfamilies, 
either.  The analysis only applies to marriages, whereas a nontrivial proportion of 
stepfamilies are indeed cohabiting unions (Bumpass, Raley, and Sweet 1995).  Given its 
higher instability and shorter duration, it is implausible that childbearing behaviors in 
cohabitating unions will follow the same institutionalization process.  The 
institutionalization for cohabiting stepfamilies, I speculate, will begin with marriage in 
contemporary America where legal marriage is still the predominant form of union.  
This analysis also does not consider stepchildren carried into the marriage by the man.  
In the United States, however, where most child custodies are granted to the mother, 
this analysis should capture the experiences for a majority of stepfamilies.  Meanwhile, 
considering the biological fact that all children are born by their mothers, the unisex 
model endorsed in this present analysis has the advantage of deriving straightforward 
implications for population dynamics—i.e., how changes in the prevalence of 
stepfamilies will lead to changes in completed fertility and cohort population size (see 
Section 2.4).  Conversely, the two-sex model in much of the recent literature needs to Li: The institutionalization and pace of fertility in American stepfamilies 
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resolve the issue of how not to double count stepchildren—namely, once in the 
stepfamily formed by their biological father and again in the stepfamily formed by their 
biological mother—if the substantive interest is, as this paper purports to represent, the 
linking of family change to fertility and, ultimately, to population dynamics.  Finally, 
the analysis conducted here does not distinguish among stepchildren born to a 
previously disrupted marriage and stepchildren born out of wedlock.  Indeed, some of 
the out-of-wedlock births may be born to the same parents who later marry and 
continue to have more children.  Hence, they are considered as stepchildren in this 
analysis, but not as stepchildren in the common sense.  Those women who have had 
out-of-wedlock births may be different in their beliefs regarding marriage and family 
life, and their childbearing behaviors may not follow the same institutionalization 
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